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Abstract
The paper has studied the implementation of millets value chain pilot project under the NAIP to create
demand for sorghum through diversification in farm production, procurement, ultimately aiming at economical
benefits to both farmers and other stakeholders. This 4.5 years novel initiative is still in the mid-way. The
study has reported that technological backstopping of sorghum cultivation with end-product specific
improved cultivars has realized 51 per cent rise in incremental net income of Rs 16098/ha for the participating
farmers (58 per cent rise in kharif and 44 per cent in rabi farmers). The inconvenience in the preparation of
sorghum foods which has been the important reason for the decrease in its consumption, has been
eliminated through development of convenient and ready-to-eat/cook foods. The factorization of the
investment expenditure made per farmer (one acre of sorghum per participating farmer) has been worked
out to be Rs 356 (equivalent of Rs 890/ha) in a season resulting in 51 per cent rise in incremental net income
over baseline which is slightly higher in kharif sorghum than in rabi sorghum. The output pricing in kharif
has helped in attaining these benefits. However, the benefit-cost ratio has worked out in favour of rabi
sorghum farmers, i.e. 1:7.5 vis-à-vis kharif farmers BC ratio of 1: 4.2. The study has observed that linking
up of the entire stakeholders through value addition throughout the value chain system would renew and
uplift the diminishing sorghum area and production and its ultimate economical benefits to farmers and
other stakeholders in the value chain.
Introduction
Sorghum is one of the important staple diets in India
especially of the rural poor in dryland regions of the
country. It also forms an important source of animal
feed. In India, millets are grown on about 20 million ha
with annual production of 18 million tonnes and
contribute 10 per cent to the country’s food grain basket,
supporting about 12 million people (Tonapi et al., 2007
and Singh; Dayakar, 2010). However, over the past
three decades, millets area has declined from 37.5 Mha
to 20.2 Mha due to higher demand and profitability of
competing crops (Seetharama et al., 2006).
Although sorghum is nutritiously rich, its
consumption is declining significantly for the past three
decades. The decrease in sorghum consumption is
mainly due to laborious and time-consuming process
involved in the preparation of food items, and also
because of the policy of the government to supply fine
cereals at subsidized prices. Therefore, it has become
necessary to reorient efforts on sorghum to generate
demand through value-addition of its processed food
commodities, feed and industrial products. To augment
such efforts, “production to consumption system” (PCS)
model for specific products and markets is needed.
The present sub-project of NAIP entitled “Creation of
demand for millet foods through PCS value-chain”
focuses on such efforts on selected millet foods with
special emphasis on sorghum, so that once the pilot420 Agricultural Economics Research Review    Vol.23   (Conference Number)  2010
project is successful, it will be extended to other millets.
The sorghum value-chain aims to address issues to
enhance farm productivity, profitability, income and
employment of the dryland farmers, through
technological backstopping and integrated extension
services. The end product specific on-farm production
is facilitated on the lines of successful model of ITC’s
e-choupal (as for soybean in Madhya Pradesh). In this
model, farmers are given market buy-back assurance
for FAQ in case they do not find market or appropriate
price, ITC will procure and the procured grain is
aggregated from small holder’s marketed surplus. This
identity preserved grain is supplied to small-scale
processors at market price. The innovation in this
subproject is diversification from traditional commodity
production to end-product specific on farm production.
With this background, this study was conducted with
the following objectives:
• To evaluate the economic benefits realized by the
sorghum farmers in the value chain on sorghum
foods, and
• To assess the market feasibility of sorghum
products developed through processing
interventions in the pilot testing of value chain.
Data and Methodology
Parbhani district (Maharashtra), a rabi sorghum
growing district and Adilabad (Andhra Pradesh), a
kharif sorghum district were purposively selected
where ITC (ABD) has conspicuous presence operating
on soybean under e-choupal system. It is a pioneering
effort in the country to introduce a low-value crop such
as sorghum; thus backward integration is enabled on
pilot scale for intensive end-product specific rabi and
kharif sorghum on-farm production which is linked up
with small scale processors. The 500 participating
farmers in each selected district covering 20 e-choupals
each were identified under different landholding
categories and each farmer was provided with 3 kg of
seed of improved cultivars such as CSV 216 R,
Parbhani moti, M 35-1 for rabi season and CSH 16,
CSH 14, CSH 23 and CSV 20 improved cultivars for
kharif season. Thus, a total of 1000 farmers were
brought under 400 ha in an year. These identified end-
product specific cultivars for various sorghum semi-
processed products such as suji/rava, flakes, extruded
products, etc. were developed at DSR or its
coordinating centres (Dayakar et al., 2007).
ITC-ABD provided farm services on procurement,
extension dissemination of knowledge and information
including daily market prices in various markets through
the computers placed in e-choupal sanchalak’s house
which was accessible to all the participating farmers in
the village. Buy-back procurement was done at e-
Choupal Sagar, Parbhani and Adilabad.
The integrated extension services were provided
by trained extension scientists of DSR and private
extension personnel from ITC and input supply agencies
in an integrated manner at all the critical stages of crop
growth. The participating farmers were interviewed
on the on-farm aspects of sorghum production and
utilization of end-product specific mode in a pre-tested
schedule. The data were collected on yield, cost of
cultivation, input utilization, production, market price etc.
The data were subjected to simple tabular analysis to
study the impact of program on farmer’s income and
also on improvement in grain and fodder yields due to
the intervention of technology backstopping the farmers
with end-product specific cultivars. Earlier in the
beginning of the pilot testing, baseline data were
collected in 200 farmers from the selected districts so
as to establish benchmarks for impact analysis of the
interventions executed in this pilot scale value chain on
sorghum foods. The expenditure on on-farm activities
compiled and the benefits accrued through this initiative
were derived in the form of incremental net income
due to the innovations at on–farm level.
Results and Discussion
Impact of Intensive Sorghum Cultivation on
Yield and Income of Participating Farmers
Kharif Crop
Table 1 reveals that intensive kharif sorghum
cultivation provides lower yields of less of grain and
stalk, 12 per cent and 38 per cent, respectively compared
to the baseline yield because of the adverse weather
condition that occurred during both the years viz. 2008
and 2009. However, their net income increased to Rs
10236/ha, which was 58 per cent higher than the
baseline income, owing to increase in output or producer
price as well as procurement of grain from the
participating farmers at a price little higher than the
prevailing market price for motivating sorghum
cultivation by the ITC.Rao et al. : Impacat of Innovations in Value Chain on Sorghum Farmers 421
The grain yield was found inversely related to the
farm-size, while in the case of stalk, large farmers
received marginally higher yield, followed by small and
medium farmers. As in grain yield, the net return per
hectare was also inversely related to the farm-size
groups, even though the differences were marginal and
similar was the case of input-output ratio.
The yields of both grain and stalk were
comparatively less in kharif 2008 and 2009. However,
net income was slightly higher over the baseline in the
first year, whereas in 2009, it was double of the baseline
income. Also, in the second year yields of both grain
and stalk increased; grain @ 20 per cent to 13.91 q/ha
and stalk @ 9 per cent to 46.40 q/ha, from the initial
year (2008-09). One important aspect of intensive
cultivation was the increase in income despite not much
encouraging grain yields. It was due to assured
and higher market output price even for the kharif
produce.
The yields of kharif sorghum 2009 were affected
due to delay in monsoon and drought during the critical
period of growth, followed by untimely rains at the time
of harvesting. Because of this, the farmers could not
attain the expected increase in grain yield over the
baseline yields despite all the extension efforts in PPP
mode. However, bright aspect was that yield losses
were less than in kharif sorghum other crops such as
soybean and cotton (the yield of those crops were
decreased upto 40 per cent).
Rabi Crop
Table 1 also revealed that use of the improved
cultivars resulted in higher yield to the tune of 13 per
cent in grain and 8 per cent in stalk. Their net return
also increased to Rs 21958/ha which was 44 per cent
higher than the baseline income owing to buy-back
facilitation of the participating farmers in the rabi
season. The yield as well as net return of all the three
farm-size groups hovered at the same level, except a
marginally higher yield in the case of medium-size group
and higher income in the case of large farm group. In
contradiction to the yield, the input-output ratio was
marginally higher in large farm-size group, followed by
small and medium farm-sizes.
Table 1. Comparative economics of kharif and rabi sorghum cultivation across different farm-sizes: 2008-2009
Sl No Parameters Small Medium Large All
farmers farmers farmers farmers
kharif
1. Cost of cultivation (Rs/ha) 11943 11432 11494 11623
2. Grain Yield (t/ha) 1.311 1.243 1.193 1.249
Per cent increase/decrease over baseline (-)12.10 (-)13.20 (-)10.2 (-)12.00
3. Fodder yield (t/ha) 4.437 4.385 4.534 4.452
Per cent increase/decrease over baseline (-)37.00 (-)38.70 (-)38.50 (-)38.00
4. Net return (Rs/ha) 10420 10219 10081 10236
Per cent increase/decrease over baseline 54.60 52.80 68.20 58.00
5. Input-output ratio 1.827 1.894 1.877 1.881
Rabi
1. Cost of cultivation (Rs/ha) 11338 11590 11340 11463
2. Grain yield (t/ha) 1.589 1.629 1.601 1.605
Per cent increase/decrease over baseline (-)2.3 9.70 39.20 13.00
3. Fodder yield (t/ha) 6.067 6.094 5.978 6.044
Per cent increase/decrease over baseline 7.00 14.40 3.70 8.20
4. Net return (Rs/ha) 21860 21965 22020 21958
Per cent increase/decrease over baseline 25.00 44.50 66.80 44.00
5. Input-output ratio 2.929 2.895 2.942 2.916
Source: Dayakar Rao, B.; Profile of on-farm production of Sorghum for End Product Specificity in Kharif and Rabi Seasons.
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In 2008, the sorghum economy showed a positive
impact. The grain and stalk yields increased to 12 per
cent and 16 per cent respectively compared to the
baseline yield, while the net income increased to 49
per cent and the output-input ratio reached 3.22. In the
following year, i.e. in 2009, the economy continued to
gain positive results though the net income was slightly
lower than that in the first year of the project study
owing to less stalk yield inspite of a marginal increase
in grain yield from the first year.
Thus, it could be inferred that there was increase
in the net returns of the rabi participating farmers over
baseline incomes. Also, the assurance of buyback gave
motivation to the participating farmers to employ gainful
crop management practices which led to higher income.
In fact, the income of those participating farmers whose
produce was procured, increased by 44 per cent over
the baseline income, while those whose produce was
not procured, income increased by 36 per cent.
From the study we could infer that sorghum when
cultivated on an intensive scale with backstopping of
technology and farm extension services impacted yield
and income levels. The end-product specific production
also had another advantage of linking up with
entrepreneurs who actually bought the identity
preserved produce which was procured and aggregated
for engaging in small-scale production of specific
sorghum products. However, results need to be
ascertained extrapolation in a wider context.
Economics Analysis of Value-added Products of
Sorghum
The economic of different value-added sorghum
products is presented in Table 3. Of all the semi-
processed sorghum foods, four products, viz. flakes,
pasta, vermicelli and rava were identified to have
market potential based on consumer study and tracking
of trade channel. The costing of various processed
sorghum-based novelty products such as multi-grain
atta and other extruded products was also worked out.
A perusal of Table 2 revealed that flakes and rava were
priced higher over the existing sorghum products.
However, considering the nutritional profile of these
products, they could be promoted as health products
and thereby a higher price may be justified considering
the growing awareness among the urban middle and
upper income classes on health consciousness and
willing to pay more for health and nutritional merits of
the products.
The prices of the products like multigrain atta
(prepared by DSR) is comparatively lower than the
prevailing market prices of the existing brands like ITC
etc. so as to promote the sorghum based multigrain
atta in the market. The prices of fine rawa are
comparatively higher than the existing products and
these are marketed at higher prices as they are branded
as healthy products for up-markets.
Table 2. Estimated cost of production of sorghum products
Sl Products Output SKU in Price of                  Proposed price Difference in Profit
No. cost grams* alternative prices$ (%) margin
(Rs/kg) products (Rs/SKU) Rs/kg (%)
in market
(Rs/SKU)
1 Flakes 30.96 500 20.0 20.0 40.0 0.0 (on par) 29.20
2 Vermicelli 50.15 450 22.0 22.50 50.0 2.27 (more) -0.30
3 Multigrain atta 27.52 1000 36-42 30.0 30.0 16.67-28.57  9
(different brands) (less)
4 Fine rawa (idly) 36.86 500 10.0 -12.0 20.0 45.0 16.67-40.0 10.05
(different brands) (more)
5 Pasta 28.13 200 36.0 18.0 90.0 50.0 (less) 219.94
Source: Dayakar Rao et al. (2010)
Notes: $Over existing sorghum product
SKU- Stock keeping units
Fixed costs were also included which were estimated by dividing the cost of machinery or building with their respective life
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Semi-processed sorghum products are fine-tuned
and standardized and are now labeled and branded as
health foods based on findings of NIN studies. The
volumes of production of various products put together
would be around 10 tons so far.
Marketing, Promotion and Commercialization
Innovative strategies were developed for
entrepreneurship development and commercialization
of multi-grain or gluten-free atta and other sorghum
foods. Their processing and preparation was
demonstrated to user groups and potential
entrepreneurs. Awareness about jowar was generated
among more than 20,000 consumers via In-Mall
Promotions and Road Shows, which encouraged the
entrepreneurs to launch jowar-based foods.
Popularization of millet-based recipes was attempted
by training the rural social groups through mid-day meal
program, and through the small-scale processors and
potential entrepreneurs for marketing of millet foods
(Dayakar et al., 2010).
Impact of Sorghum On-farm Technological
Backstopping on the Income of Farmers
In the pilot scale testing of millets value chain, the
impact of the initiative was quantified in terms of
expenditure incurred at each stakeholder level and the
gains that accrued as a result of the intervention. Farm
level interventions which were undertaken during 2008-
2010 (two seasons each in kharif and rabi) are:
(i) Technological backstopping the farmers with
improved end-product specific cultivars with supply
of seeds free of cost.
(ii) Integrated farm extension services under PPP
mode (DSR, ITC and input supply agencies),
(iii) Regular monitoring at critical crop growth stages,
(iv) Training programmes on intervention technologies
and value addition and processing of sorghum grain
for food products,
(v) Knowledge imparting through e-choupal setup at
sanchalaks and supply of literature on best
practices for intensive sorghum cultivation,
(vi) Buy-back of sorghum produce of ‘Fair Average
Quality’ from the participating farmers by the ITC,
and
(vii) Supply of aggregated sorghum produce (identity
preserved grain) by ITC to primary and secondary
processors for product development.
The analysis of impact of the expenditure and
income of stakeholder-farmers revealed that the annual
expenditure in both the districts for 1000 farmers
amounted to Rs 14,23,831 which means Rs 1424 was
spent on each farmer which resulted in the increase in
the farmers income by Rs 2091/acre over baseline which
means Rs 5227/ha (Table 3).
A perusal of Table 3 revealed that the highest
expenditure of Rs 5 lakh was made on awareness
generation programmes, which included distribution of
literature on recommended package of sorghum
cultivation practices to the participating farmers and
other stakeholders. A sum of Rs 3.5 lakh was spent on
various workshops and entrepreneurship trainings given
to the farmers. An amount of Rs 3.2 lakh was incurred
Table 3. Factorization of expenditure incurred in the on-farm production
(Average of four seasons, 2 each of kharif and rabi)
Sl No. Particulars Amount (Rs) Per cent share
a) Training 3,50,575 25
b) Literature distribution and awareness generation 5,04,531 35
c) Supervisory charges (salary of RA) 1,36,595 10
d) Farm extension services (including monitoring) 50,385 4
e) Choupal haat program 61,745 4
f) Supply of seeds of improved cultivars 3,20,000 22
Total expenditure (A) 14,23,831 100
B Factorization of expenditure per farmer (A/1000) 1,423
Factorization of expenditure per farmer per season (B/4) for 0.4ha 356
Conversion to per ha 890
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free distribution of end-product specific improved
sorghum cultivars to the selected farmers in these
districts. Supervisory charges of Rs 1,36,595 consisted
of Research Associate salary, while Rs 61745 were
spent on conducting Choupal haat program at Parbhani
for exhibiting and providing training to farmers on value
addition to sorghum.
A perusal of Table 4 revealed that the average
income of participating farmers resulted to Rs 16097 /
ha compared to Rs 10870/ha of the benchmark data,
which depicts an increase of 51 per cent over the
baseline income. It has also been revealed that the
incremental income of rabi farmers exceeded kharif
farmers in absolute numbers, while the per cent
increase over baseline was reverse due to low baseline
kharif net income compared to rabi income.
Impact of Value Chain Initiative on Farmers
An amount of Rs 356/ farmer/season (equivalent
to Rs 890/ha) was spent through this initiative. The
cost-benefit ratio worked out to be 1:4.22 in kharif
while 1:7.52 in rabi which is of tall order. In addition,
some other intangible benefits such as entrepreneurship
development, new opportunity to partake in value-
addition process by investing on sorghum food
processing, etc. were also accrued.
Conclusions
The results of on-farm production have revealed
that kharif sorghum when cultivated on an intensive
scale with backstopping of technology supplied by DSR,
the net income increased only marginally over the
benchmark data in the first year, but in the second year,
it was doubled (Rs 13510/ha) from the baseline income
(Rs 6479/ha), despite adverse climatic conditions during
both the years. However, price support helped to recover
from the major losses. The rabi farmers attained a net
return of Rs 22245/ha (average of two seasons) which
was 45 per cent higher over baseline returns of Rs
15261/ha. The results have further revealed that rabi
sorghum is relatively free from weather risks and when
cultivated on an intensive scale with backstopping of
technology and farm extension services, has
significantly impacted the yield and income levels of
the farmers.
The factorization of investment expenditure made
per farmer has been worked out to be Rs 356 (equivalent
of Rs 890/ha) in a season resulting in a rise of 51 per
cent in incremental net income (average of 58 per cent
in kharif sorghum and 44 per cent in rabi sorghum).
The processing interventions has eliminated
inconveniences through development of convenient and
ready-to-eat/cook foods such as flakes, pasta, vermicelli,
etc.
In a nut shell, the farmers are benefitted by
intensive cultivation and market assurance for their
produce while consumers are benefitted by a wider
choice of nutritious sorghum products. The pilot study
has envisaged sorghum as a commercial crop from
farmers perspective and as a convenient food from
consumers perspective.
Table 4. Factorization of income from on- farm sorghum production: April 2008 – March 2010
Sl No. Parameters Net income(Rs/ha)
I Benchmark data (2007)
a Kharif 2007 6479
b Rabi 2007 15261
A Average 10870
II Actual on-farm production (kharif & rabi)
c Average of kharif 2008 & 2009 10237
d Average of rabi 2008-09 & 2009-10 21959
B Average (c & d) 16098
C Incremental Net Income in Kharif over baseline (c-a) 3757 (58%)
D Incremental Net Income in Rabi over baseline (d-b) 6697 (44%)
Average incremental net income over baseline (B - A) 5227 (51%)
Source: NAIP Project: Value Chain on Millets, DSR & ITC (ABD), HyderabadRao et al. : Impacat of Innovations in Value Chain on Sorghum Farmers 425
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Appendix 1
Benchmark data of Kharif and rabi sorghum cultivation: 2007
Variety Small Medium Large Pooled
Kharif
Grain(t/ha) 1.492 14.32 13.28 1.418
Stalk(t/ha) 7.038 71.55 7.370 7.188
Net income(Rs/ha) 6740 6688 5992 6479
Rabi
Grain(t/ha) 1.625 1.485 1.15 1.420
Stalk(t/ha) 5.668 5.328 5.767 5.588
Net income(Rs/ha) 17491 15204 13202 15261